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ErecuuE Dlt.ctor

Kenneth L Alkeme
Dir..tor

288 North 1460 West

P.O. Box 16590

Salt Lake City, Utah 84116-0690

(801) 538-6121

May 29,l99L

Ken A. Kluksdahl
Tenneco Minerals
P.O. Box 2650
955 North 1300 West #t
St. Ceorge, Utah 84770

Re: ResPonse to Item No. 4 Notice of
Violations and Order Docket No. 191-03

Dear Mr. Kluksdahl:

We appreciate the acrions you have taken to reduce the iisk of additional releases of solution

during the past several months and in cornplying with the items listed in the referenced order.

However, Item No. 4 requests submittal of plans to conduct a ground water study to define the

vertical amcl horizontal extent of contamination for our review. '$y'e have received results of some

ground wat€r investigations, but it does not fulfill the requirements of item No. 4 of tlre order.

Removal of contaminated soil under the process ponds has also not been addressed by you to this

date, even though the process ponds have been upgraded.

We request that you acldress these two issues within two weeks of receipt of this letter. If you

have any questions, or wish to discuss this issue further, please call rYtr. Lyle Stott or

Kiran Bhayani at 538-6146.

Sincerely,

tu/^
A. Ost]er. P.E.. Director

Bureau of 'Water Pollution Control

DAO:lws:rvg

cc: Mr. Wayne Thomas, Southwest Health Dqrarrnent

N:foldirtlrtT



Ienneco Minerols
A Tenneco ComPonY

P.O. Box 2650

St. George, Utah 84770

May 30, 1991

Mr. Don Ostler
Executive Secretary
Utah Board of Water Pollution Control
288 North 1460 West
Salt Lake City, Utah 84U6

RE: Ground Water Investigation Plan, Tenneco Goldstrike Mine

Dear Mr. Ostler:

This letter shall serve as Tenneco Mineral Company's (Tenneco) response !o 9t1"j
4. of the Bureau of water Poltution control's Notice of uiotuiiott and order of March 26'

1991, instructing Tenneco Minerals company to submit for review by the Executive

Secretary a plan for ";;;;;;; 
tt"ay tt '1.'.a"no" the vertical and horizontal extent of

contamination needed-to assess corrective actions for ground water clean up"'

Background

Ground water at the Goldstrike mine site has been studied in the past as part of the

initial data package *t i"t 
-ropported 

Tenneco's first application for a construction permit

for the GoldsUite mine. 'Hydrogeologic data to- ZZ exploration drill holes that

encountered water was presentld ii a report entitled "Groundwater Monitoring Program

Tenneco Goldstrike e-]".t Washingfon'County, Utah", dated A.ueUst 18' .1988 
and was

;;;";"; by JBR Consriltants Gro"i. This report describes, using geologic maps' cross

sections, and narrative, the complex glologic setting at Goldstrike..Subsequent geologic data

gathered as the result of additional eiptoration driliing has not significantly altered Tenneco's

inderstanding of the local geology or hydrogeology'

Groundwater is intercepted irregularly in exploration drill holes at Goldstrike' As

past work has demonstrated, water does not tcc,tr in all drill holes; in fact, most drill holes

are drv. Numerous drill holes have been allowed to remain open for long periods of time
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after drilling for the purpose of monitoring water levels. Rarely has the depth of ground

water in any of these holes been observel to rir" to the level at which it was originally

encountered during atiiung of the holes. Because of the complex history offaulting.in the

area, there has been no observable relationship betwgqn the- occurrence of water in drill

holes and any sin$e, widespread rock type or stratigfaptric unit which serves as stratigfaphic

;q;if; fnsiead,-hyarol;o'logic inteairi:tatlon of irois sections and water level data from

more than 30 drill holesias rlsufted ir the conclusion that the entire fractured and faulted

bedrock complex represents the water table aquifer h t"- mine area. These data have

"i"Ui"a 
tft" p't"pu."io" oia potentiometric surface map of the local water table' This map'

which was included in G augost, 1988 rePort, shows'a westward.goun! wate.r gadi,:ol

which is generally sub-parallel tlo thl focaf toiography. The gradient is locally south-trending

in a small area east ot'HamUurg Peak- This'oc!u.i"o"" is cdincident with Quail Canyon and

results from an upp*"ot gountwater divide coincident with the ridge northeast of Hamburg

Peak.

Tenneco and its consultants have considered the possibility of perched water.tables

in the area, but find that although locally isolated and high-elevation occurrenoes are louno'

the available data demonstrate that such conditionl exist only under very localized

conditions.

As the result of the controlled release of low-concentration cyanide solutions and the

fly rock damage to the liners of the process water and barren solution ponds, lwg notqnUat

means of solution release to ground-water exist. The most probable oathwav is tle release

of cyanide-bearing solutions following the mntrolled releases of relatively T:at qaniag

solutions from the process water pond on March 4 and March 5, 1991. The released

solutions were discharged to the urmamed eanyon below and west of the process water.pond

area- Flow from this release moved downstream with storm runoff and was collected in the

sediment pond located downstream. The capacity of the sediment Pond was never reached

by the runoff because the dam functioned as design"d, trapping sediment and allowing the

slow release of water through the relatively poro.rid". maieriat. During the period 9f 
timl

that water flowed in the stream channel, both the sediment pond and the stream channel

served as potential pathwap for solutions to reach ground water'

The release of solutions from either the process water or barren solution p-onds has

not been demonstrated. In fact, the investigation performed by Tenneco Minerals Company

of the clay liner in the barren solution pond Las demonsirated that solutions did not

penetrate the clay liner and that no liner samples had concentrations of ryanide which
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exceed5partspermillion'Theprocesswaterpondclaylinerhasnotyetbeen
investigatedr; however, its liner was constructed in the same manner as was the liner in the

barren pond and the solution in the procest-*ui". pond was neutralized to approximately

L part per million ut tt e tjme of trre fly ro"r. in"ioiot. Therefore, the likelihood that the

process or barren solution ponds represent a potential source of solution release to

groundwater is very low. Nevlrthelers,'TenneJviio"t"rs company has included the ponds

as potential release .ite, ioi trre forpor" of the proposed ground water investigation'

lnvestigation Plan

Inthecontextoftheforegoingdiscussionandtheminesite,stry$rgeeo|o9c-T::l1g
as described io ,f," auffiitSit;d""tt, the investigati.ol ntal descnbed below is proPosed'

In the interest of expeditiously addressing a potEntial Lnvironmental concern' Tenneco

Minerals Company has initiated the proposi-nfa1 of 1vgsfeation' 
All of the wells

proposed for the ir*rtig"i""-t uu" U"i,n e5t1"O ittA -mpteted 
-as. monitoring wells' The

selection of screenect iniervals for each *"U f,"t U""n a"tittined in conjunction YS Yt:
Mac Croft of the Bureau staff or in line wittr criteria mutually agrged to by him' Neutron

logs were mn on ea"tr ,""tt to identify *ut".-u"uting horizons' fcreens 
were set at the

interval or intervals from which water was J"t""t"? either during drygl logging' or

completion. In cases *t"r" groundwater *u, 
"n.o*tered 

relativelyhigh in the drill hole'

the hole was advanced to its projecteo completion depth to detennine if additional zones

bearingwaterexistedatdePth.E'""\cases,ifnowaterwasencounteredinthelower
section of the hole, tfre frofti was plugged back to a depth just belorv the water occulrence

and screened across the water bearing zone. Th;t; com. ptition criteria were established in

conjunction with Mr. Croft.

Although, the locations of most of the wells have been established in conjunction with

Mr. Croft, Tenneco Minerals Company t"togni""t that initiation -of 
the investigation plan

prior to receipt of the Bureau's fonnal apptoiut has been done at its own risk' At the same

time, Tenneco believes that timely initiation oi the investigation- was prudent' Tenneco's

consultants have reviewed the well locations ,i"t rt""" u"en"decided upon by Tenneco and

t" -t-"" ao"r-rent describing the results of a planned investigation of the process

pond clay liner will be submitted to ihe Burea;;;#,h" initiation 6f construction of the

proposed process Pond exPansion'



Mr. croft and concur with the appropriateness of the well locations; thereby providing an

independent assessment of the piogram prior to its completion'

Atotalof8newmonitorwellsareproposedfortheleqg.lr{investigatiol^}te
locations of each well are shown on the attachei map. Three *!'ry, aesiftlteA we\lt0t
9102, and 9103, have blen sited immedisfsly adjacelt t9 th9 so-lutio] nona area-an! ha.v1

been designed to detect shallow groundwatei contamination in the eventthat perchedwater

horizons may orist or pulses oi recharge water, eitler reglting ft.om nahrral car$es or

leakagg may move tniugfr tft" suUzuriace-immediate$ down-gradient of the pad area'

Each well has been fitted with end-capped Utuot ."tii',g below the screened intewal to

enable the capture of any groundwater that ."y move thiough the- area episodically' One

of these wells, number 910| enmuntered watei at a dePth of 58 feet and should serve as

a elose-in monitor well for the solution ponds'

Mr. Don Ostler
May 30, 1991

Table 1. Basic completion lnformation for ProPosed Ground water Investigation wells

Well Number Total Depth Screened
Interval(s)

9101 54 feet 34-44 feet

9702 66 feet 4G56 feet

9103 80 feet 38-58 feet

9104 500 feet 22-42feet

83-93 feet

9105 385 feet 4G60 feet

9106 500 feet 33G380 feet

9707 300 feet 2LG266 feet

9108 700 feet 110-140 feet
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Five other monitor wells have been sited, as shown on the monitor well location map'

Four of the wells, designated 9104 9105, 9107, and 9108, are located west of and down-

gradient from the'existiig process tacitities. One of the wells, number 9106, is located south

of the existing process flciUties area and is also down-gradient- from the process facilities

o*io! to ttre" local groundwater divide located coinci-dent with the ridge northeTl- of

Hug1iurg peak. Thr-ee of the western area wells, 9105, 9107, and 9108, have been drilled

Oo*o griOi"ot from the sediment pond site. Well 9107 is sited immediately dorvn-gradient

from the sediment pond. well gr'0g is located generally ooryn sr-a$ifnt ftom the sediment

pooA *O *"r drilleil and completeO 4tfr9 {t9 ol an exploration- drill hole which was known

to have substantial standing *"t"t. Well 9105 is the farthest down-Fadient weu and was

drilled at the conflueor" oiArrenic Gulch and the East Fork of Beaver Dam Wash'

The basic completion information for each of these wells is also shown on Table 1'

The general criteria and conditions for completion of each of these wells are as follows:

1) Each well, with the exception of the three shallow wells, has been advanced either

until gfound-water was eniountered, to a total depth of 500 feet, or to adepth such

that-the elevation of its total depth was in excess of the elevation of the water

occulrence encountered in well 9105 drilled at the confluence of Arsenic Gulch and

East Fork Beaver Dam Wash. Because this well is located farthest down gradient of

all of the monitor wells, the water level in this well represents the lowest possible

local water table elevation in the mine area.

2) Each well was first drilled to its projected completion depth. wells 
^that

encountered shallow water occulrences and no *uter at greater dePth were backfilled

to a point below the observed water occurrence and completed as shallow monitor

wells.

3) Intewals were selected for screening based upon.observ-ations made during drilling

wittr regara to observed occurrence of water in the wells. ln most cases a single

compleiion interval was selected. However, in the case of well 9104' drilled

immidiately below and west of the process pond site, two vertically separated water

occurrences were observed and a dual completion was made. Separate casings 
-and

screens isolate what appears to be a local perched horizon at a relatively shallow

depth and a deeper trori"on apparently coiniident with the local ground.watel T-b]:'
Subsequent to cementing the casing alove the lower water occurrence in well 9104'

water was observed to b-e standing-on top of the grout. A separate completion was

pertbrmed to enable monitoring 6f this horizon. Subsequent to completion of the
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In addition to the wells drilled as part of this effort, the existing down-gradient

monitor well, DG-1, provides another monitorirrg point down-gradient from the various

;;;; *-ri*""6. ^The location of DG-1 is also ihown on the attached maps'

Tenneco Minerals company proPoses to monitor thesewells monthly' It is proposed

that the wells will be monitored for total, weak acid disociable, and free cyanide as well as

the following analytical parameters:

Iron
kad
Magrresium
Manganese
Mercury
Selenium
Silver
Sodium
Sulfate
Total Dissolved Solids

Znc

Many of the wells drilled in the area have been observed to recharge very slowly'

Rarely can more than a single well volume be recovered during a single sampling-epi;-oje-'

Often a full month ir r"q"ii"O for water level recovery in the Jxisting monitor wells UG-L

and DG-1. Therefore, T'enneco Proposes to dispense with the accepted sampling practice

of recovering three well volumes irom each well prior to recovering a water quality sample'

Instead, samples will be recovered from the firsibailer of water recovered from each well'

Then, following this initial sample recovery, an attempt will be-made at each well to recover

three well volumes. In the event that this is possible, a second sample will be taken and the

initial sample will be discarded.

well, measured static water levels

separation of nearly 40 feet (Table

been encountered.

Alkalinity
Arsenic
Barium
Bicarbonate
Cadmium
Calcium
Carbonate
Chloride
Chromium
Conductivity
Copper
Fluoride
Hardness
pH

in each completion interval have maintained a

1), demonstiating that a local perched zone has
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Sampling of the wells has commenced and initial analytical results are expected in the
near future. Sampling will be conducted weekly for the first month of sampling and monthly
thereafter. Tenneco Minerals Company will also propose that some or all of these wells be
part of its normal groundwater monitoring program. The mine monitoring program will be
proposed in the forthcoming revised application for a Ground Water Discharge Permit which
will be submitted in the near future. Tenneco will submit to the Bureau on a quarterly
basis, the results of the analpes from samples collected in all monitor wells that encountered
water. In the event that cyanide concentrations equal to or greater than 0.2 mgA total

ryanide are encountered in any of the wells, the resul8 wilt be communicated to the Bureau
by telecopier within one business day of confirmation of the analysis.

Should you have any questions with regard to this proposed investigation plan, please

direct them to the undersigned.

Sincerely,

,{--* ftrfu-.424.-/K5
Ken A Kluksdahl u
Mine Manager

Attachment: Monitor Well Location Map

cc: D. Brannum/ Tenneco Minerals Company
M. Keller/ Vancott, Bagley Cornwall and McCarthy
JBR Consultants Group


